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In spite of diagnostics and treatment methods development, the ischemic heart disease (IHD) is still the leading cause of disabilities ~ Key words:
and mortality level in the population. The main reason for IHD pathogenesis is endothelial vascular dysfunction, which further initiates ~ homocysteine,
the atherogenesis. The revealing of hyperhomocysteinemia and vitamin D deficiency is determined to increase the risk of the early  vitamin D,
coronary arteries (CA) atherosclerosis and thrombosis development and to be the prognostic marker of a lethal case. Traditionally,  hyperhomo-
the selective coronary angiography is used to obtain an image of the CAs. However, with the advent of multispiral computed to-  cysteinemia,
mography (MSCT), the technique of CT angiography of coronary vessels was introduced, which today has opened wide prospects  multispiral

for determining the degree of coronary calcification and non-invasive evaluation of the anatomy and the degree of CAs narrowing. ~ computed

The aim of the research is to evaluate the degree of CA calcification by the MSCT method in patients with hyperhomocysteinemia tomographyl, )
and vitamin D deficiency and to determine the correlation between these parameters. icr?drgsary calctum

Materials and methods. The data of 39 patients who were diagnosed with the CAs pathology by MSCT CAG were analyzed.

Results. Patients with high calcium index, greater than 400, with an average cholesterol level of 20.69 + 2.10 mmol/l, had signifi- ~ Zaporozhye
cantly higher plasma cholesterol levels (P < 0.022 by Mann-Whitney criteria) compared to patients with calcium index less than ~ medical journal
400 (mean homocysteine was 13.51 £ 0.97 mmol/l), and greater area of CAs lesions. 2020; 22 (3), 303-308

Conclusions. The MSCT CAG can be used as a screening method to diagnose and clarify the nature of CA lesion. Due to :E’";::;karina%e@
the proven correlation between Cl and homocysteine levels, the careful treatment of hyperhomocysteinemia is required both gmiimom

before and after CA surgery.

OuiHIOBaHHA CTYNeHA KaAbLUHO3Y KOPOHapHUX apTepii meTopom MCKT cepus

B NaUi€HTIB i3 nopyweHHAM meTaboAismy BitamiHy D i romoumcTeiHy Kniotosi crosa:

rOMOLIMCTEIH,
BiTamiH D,
rinepromo-
He3Baxatoum Ha po3BUTOK AiarHOCTMKM Ta METOZIB NikyBaHHS, iLueMiyHa xBopoba cepus (IXC) 3annwaeTbes NpoBiAHO NPUYMHOI  LMCTEiHeMis,
iHBanign3auji Ta cMepTHOCTI HaceneHHs. OcHoBHa npuynHa IXC — eHgoTenianbHa CyanMHHa AMCYHKLUIS, WO iHILitoe aTeporeHes.  MyAbTUCTipaAbHa
[MokasaHo, Lo HasBHICTb rinepromoumcTeiHemii Ta edilmTy BiTamiHy D nigsuLLye pusnk paHHbOro PO3BUTKY aTepockriepody Ta  Komn'totepHa
TPOMO03y KOPOHAPHWX apTepil i € MPOrHOCTUYHUM MapKEPOM NETanbHOTO Hacniaky. TpaauuiiHo ANst OTPUMaHHS 300paxeHHs  Tomorpadis,
KOPOHAPHMX apTepiit BUKOPUCTOBYIOTL CENEKTUBHY KOPOHApHY aHriorpadito. OfHak i3 NosiBoto MynsTUCTiparibHOT KOMMHOTEPHOT  KOPOHAPHUI HAEKC
Tomorpadii (MCKT) yBepaeHa metoauka KT-aHriorpadpii KopoHapHUX CyauH, O HUHI BioKpUNa LUMPOKI NEPCMIEKTUBN BUSHAYEHHS  KaAbLito.

CTyNeHst KOPOHaPHOI KanbLdikaLlii Ta HeiHBA3WMBHOTO OLiHIOBAHHSI aHATOMIi Ta CTYMEHs 3BY)XeHHs! KOPOHAPHWX apTepili.

0. C. HukoHeHKo, A. 0. HukoHeHko, K. 0. Umyab, B. B. OcayneHko

MeTa po60Ty — OLHUTY CTYMiHb KanbLdikaLli KopoHapHIX apTepiri Metonom MCKT y naLjieHTis i3 rinepromoLycTeiHemicto Ta  3anopisbKuii

; irami i i f MeAUYHWUI XXypHaA.
Aediuntom BiTamiHy D i BU3HaUNTK KOPEnALito LnX napameTpis. 2020., 22, Ne 3(120).
Marepianu Ta Mmetoau. Busunnu gani 39 nawjieHTis, SkuM ajarHoCTyBanu natosnorito KopoHapHux apTepiit metogom MCKT KA C.303-308

Pesyniratu. lNauieHTn 3 BUCOKMM kanbLiieBuM iHaekcom (noHag 400) i cepenHim pisHem romouycteiny 20,69 + 2,10 Mmons/n mann
BMLLWIA piBEHb roMoLmCTeiHy Y nra3mi kposi (p < 0,022 3a kputepiem MaHHa—YiTHi) NOPIBHAHO 3 NaLieHTamMu 3 KanbLieBUM iHAEKCOM
MeHLLe Hix 400 (cepepHiit nokasHuk romoumcTeiHy craHosmB 13,51 0,97 Mmonb/n) Ta BinbLuy KinbKiCTb ypaXeHb KOPOHAPHIX apTepiil.

BucHoBku. MCKT KAI" MOXHa BMKOPUCTOBYBATM SIK CKPUHIHT ANst 4iarHOCTWKW Ta YTOMHEHHS XapaKTepy YpaxeHHs KopoHap-
HUX apTepiit. 3Baxatoyn Ha [OBEOEHY KOPENsLio Mix PIBHSIMW KanbLieBOro iHAEKCY Ta rOMOLMCTEiHY, HeobXiaHe peTenbHe
NiKyBaHHs rinepromoumcTeiHemii 4o i nicns onepakii Ha KOPOHAPHKX apTepisX.

OueHKa cTeneHu KaabLMHO3a KOpOHapHbIX apTepui metoaom MCKT cepaua
y NaLMEHTOB C HapylueHWeM meTaboausma BuTamuHa D M romoumcTenHa

A. C. HukoHeHKo, A. A. HukoHeHko, K. 0. Umynb, B. B. OcayneHko

Hecmotps Ha pa3paboTky MeTofoB AMArHOCTUKM M NedeHus), nwemmndeckas donesHb cepaua (MBC) no-npexHemy siensietcs
OCHOBHOW NPUYMHON MHBANWMAHOCTY M NPUYUHOM CMEPTHOCTH HaceneHust. OCHOBHas npuunHa passuTis natoreHesa MBC — aH-
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AoTenvanbHas cocyauctas AUChYHKLMS, KOTopasi B MHULMMPYeT ateporeHes. Hannuune runepromMoumcTenHeMumn 1 geduumta
BuTamMnHa D onpeaeneHHo yBENUYMBAET PUCK Pa3BUTWS aTepockneposa 1 TpoMbo3a kopoHapHbIx apTepuii (CA) u sBnsieTcs
NPOTHOCTMYECKM MapKEPOM NeTarnbHOro Ucxoaa. TpaauLMOHHO CerekTUBHAs KOpOHapHast aHriorpadmsi Ucnomnb3ayetcs Ans
ronyyeHmst N306paxeHnst KOpoHapHbIX apTepuii. OfHaKO C MOSIBIIEHMEM MyLTUCTIMPANBHOM KOMMbIOTepHON ToMorpacoum (MCKT)
6bina BeegeHa MeToamka KT-aHruorpadum KOPOHapHbIX COCYA0B, KOTOPast OTKPbINa LIMPOKVe NeperekTVBbl Ans OnpeaeneHus
CTENeHN KOPOHAPHO KanbLMMKaLMM U HEMHBA3UBHON OLIEHKI aHATOMUM U CTEMEHM CyXKEHUSi KOPOHAPHBIX apTEpUiA.

Llenb paboTbl — OLEHNTb CTeNeHb KanbLmduKkaLumm KopoHapHbix aptepuii MetogoM MCKT y nauneHToB ¢ runepromoLncTenHe-
mven 1 gecuuntom BuTamMmuHa D 1 onpeaeniTb Koppensuuio aThx napameTpos.

Matepuansi u MeTogbl. /3yueHbl AaHHble 39 NaLMEHTOB, KOTOPLIM A1arHOCTUPOBAHA NATONOIMs KOPOHAPHBIX apTEPUIA METOLOM
MCKT KAT.

Pesyniratbl. [NauveHTs € BLICOKVM KanbLiveBbIM uHaekcoM (6onee 400) v cpesHm ypoBHeM romoumcTenHa 20,69 +2,10 MMons/n
UMENu 3HaunTenbHO Bonee BbICOKME YPOBHM romoumcTenHa B nnasme (p < 0,022 no kputeputo MaHHa—YUTHU) N0 CPaBHEHWIO
C nauneHTamu ¢ KanbumuesbIM nHaekcom meHee 400 (cpegHuin nokasatens romoumuctenHa — 13,51 + 0,97 mmons/n) n 6onbluee
KOMMYECTBO NOPaXXEHUI KOPOHAPHbIX apTepui.

BbiBoabl. MCKT KAl MOXHO 1CMOMb30BaTh B KAYECTBE CKPUHMHIA AN AUArHOCTUKM U YTOMHEHWS! XapakTepa nopaxeHuin
KOpOHapHbIX apTepuin. briarogaps fokazaHHOW KOpPensLmMn Mexay YPOBHSIMU KarbLIMEBOMO MHAEKCA M TOMOLMCTENHA HEOD-

X0OMMO TLUaTernbHOe NiedeHne rmnepromouncTtenHeMnin o 1 nocne onepaunn Ha KOpoHapHbIX apTepusx.

At present, there is a great deal of interest in new diag-
nostic techniques capable of determining the severity of
coronary arteries (CA) atherosclerosis, and of identifying
patients with high risk for coronary diseases cases. The
alternative cardiovascular risk (CVR) determination
methods are supposed to use the non-invasive imaging
techniques [2,3].

The MSCT CAG is widely used in the world for the initial
diagnostics of the atherosclerosis according to the quantita-
tive assessment of the coronary arteries calcification degree
based on X-ray absorption and area of calcinosis coefficient,
which is expressed in relative units of calcium index (Cl),
being proposed by A. Agatston in early 1990. The quanti-
tative assessment of CA calcinosis with the CT is useful
for monitoring the progression of CA atherosclerosis and
for evaluating the effectiveness of its treatment. In patients
with already diagnosed IHD, the MSCT helps to determine
the dissemination and location of the CAs. The density factor
is calculated by the peak density of the calcification zone,
which is expressed in Hounsfield units (HU). The coronary
artery calcinosis (CAC) is defined as an area with a density
greater than 130 HU [7-10].

The MSCT usage significantly shortens the examination
time. An advantage of the MSCT is the low signal-to-noise
ratio, which allows reliable detection of minor calcinosis even
in patients with obesity. Such techniques provide opportu-
nities for synchronization of ECG results with quantitative
calculation of calcinosis [1,4].

The contraindications to the CA MSCT examination
are the presence of atrial fibrillation, extrasystole, hypo-
thyroidism, terminal renal dysfunction, contrast media
hypersensitivity [6,7].

The interpretation of the coronary calcium index (CCl)
(A. Agatston) data:

0 - no atherosclerotic plaque (AP), the probability of
IHD is very low, cardiovascular risk is very low.

1-10 — minimum AP, IHD is unlikely, cardiovascular
risk is low.

1-100 - low AP, possible minimal or moderate stenosis,
cardiovascular risk is moderate.

101-400 — moderate AP, high probability of IHD, car-
diovascular risk is moderate-to-high.

>400 - severe atherosclerosis, high probability of sig-
nificant stenosis, cardiovascular risk is high.

According to the meta-analysis of the prospective
studies (n = 17593), the calcium index is an independent
risk factor for the cardiovascular diseases development [9].

Currently, the determination of the calcification degree of
the CAs and the data obtained regarding the interpretation of
the results are still under discussion. Patients with very high
calciumindex (>1000) have been proved to have a 25 % higher
risk of myocardial infarction or coronary death per year [3,5].

Some studies show that the hyperhomocysteinemia
is an important and independent modifiable risk factor for
cardiovascular diseases [11]. It is also the risk factor for
atherothrombotic complications in the general population.
An increased concentration of homocysteine in the blood
serum has toxic effects on the endothelial cells, that further
potentiates low-density lipoprotein (LDL) oxidation and
promotes “proinflammatory” high-density lipoproteins (HDL)
formation [11,12]. The severity of hyperhomocysteinemia
correlates with the risk of death within the first 5 years
since a cardiovascular disease was diagnosed [14]. The
significant relationship between the homocysteine level
and mortality in patients with angiographically confirmed
CA diseases has been revealed [13].

The recent results have shown that vitamin D deficiency
(VDD) promotes the development of various cardiometa-
bolic conditions such as hypertension, diabetes mellitus
and CA diseases [16].

Danish researchers led by Dr. Peter Brondum-Jacobsen
(Copenhagen University Hospital, Denmark), published an
article pointing to a close link between low vitamin D levels
and increased incidences of IHD, myocardial infarction (M)
and early death [15].

Aim
The aim of the research is to evaluate the degree of CA
calcification by the MSCT method in patients with hyperho-

mocysteinemia and vitamin D deficiency and to determine
the correlation between these parameters.

Materials and methods

The study was performed at the Department of Hospi-
tal Surgery of Zaporizhzhia State Medical University in
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the Cardiac Surgery unit. The article analyzes the data of
39 patients, who underwent MSCT of the CAs calculating
the calcification index and determining homocysteine and
vitamin D levels from September 2018 to May 2019. There
were 33 men (84.6 %) and 6 women (15.4 %). The age of
the patients was 61.9 + 1.33 years old (Table 7).

Most patients were overweight — BMI was 28.37 + 3.82.
Myocardial infarction was in 25 patients (64.1 %). Angina
pectoris class IV was detected in 7 (17.94 %) patients, an-
gina class Ill was in 30 (76.9 %) patients. Unstable angina
was only in 2 patients (5.12 %). Stage | heart failure was
in 2 (5.12 %) patients, stage Il was in 37 (94.8 %) patients.

The average homocysteine concentration was
17.93 £ 1.44 memol/l, vitamin D 44.5 +2.92 ng/ml, and cho-
lesterol — 4.75 + 0.21 mmol/l. Concerning the concomitant
pathology, the presence of internal carotid artery stenosis
in 30 (76.9 %) patients and obliterating atherosclerosis of
the lower extremities arteries in 32 (82.05 %) patients should
be noted. The disease duration was 21.5 + 2.8 months from
the first symptoms onset.

The patients were divided into two groups, depending
on the calcium index level. The first group included 15
patients with moderate-to-high cardiovascular risk (calcium
index up to 400) and an average age of 57.4 years old.
The second group consisted of 24 patients with high RSR
(calcium index greater than 400) and an average age of
64.5 years old.

The examination of the patients included: general
clinical stage (complaints, anamnesis, physical), laboratory
studies (general blood test, glycosylated hemoglobin, glu-
cose, creatinine, blood urea), instrumental examinations:
chest X-ray, FGDS, abdominal ultrasound.

The plasma homocysteine and vitamin D levels were
measured using a “Sunrise TS” immunoassay analyzer,
AIA2000ST immunofluorescence analyzer made in “Tosoh
Bioscience”, Japan, “Cobas e 411” electrochemiluminescent
analyzer, made in “Roche Diagnostics”, Germany. The
carotid artery examination was performed using Toshiba
(Japan) “TSX-101A” and Toshiba (Japan) “Asteion S4”
diagnostic tomographs, the ultrasound diagnostic Dopplers:
Philips Envisor HD and Toshiba Xario.

The MSCT of the heart was performed on a 64-section
spiral CT scanner “Aquilion TSX-101A” Toshiba (Japan).
The study was performed in a schedule after a therapy
assigning for reducing heart rate up to 60 beats per minute.
Intravenously, through the vein of the upper extremity, a pa-
tient was administered 100 ml of contrast medium (Ultravist
370, Bayer, Germany) followed by a “flash” in the form of
50 ml of saline. Injection rate was 5 ml/sec. The resulting
images were processed on an AW Discovery workstation
with Volume Share 5 software.

Most of the data were processed by non-parametric
methods using the statistical package “Excel’, Statistica
6.0. Statistical analysis of the study results was performed
using a computer program of statistical data processing
and presented as averages (M + m), non-parametric —
the form of Me (25 % -75 %). The Mann-Whitney test and
the Spearman coefficient were used to assess the signi-
ficance of differences in quantitative parameters between
two independent samples. The significance of differences
between groups was assumed at the level of statistical
significance P < 0.05.
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Table 1. Characteristics of the patients (n = 39)

Hypertension n =37 (94.8 %)
Tobacco smoking n=12(30.7 %)
Hyperlipidemia n =9 (23.07 %)
Hyperhomocysteinemia n=35(89.7 %)
Vitamin D deficiency n=10(25.6 %)
Diabetes mellitus n=7(17.9 %)

Postinfarction cardiosclerosis n=25(64.1%)
AF LV 53.02+1.14 %

Table 2. Results of MSCT CAG (n = 39)

Abs. number Calcium
of stenoses volume

RCA  Proximal RCA 262.84 213.87
Mid RCA
Distal RCA 8
LCA Left main 1 89.58 70.71
LAD Proximal 31 375.30 306.07
Mid 13
Distal 1
Diagonal 1 15
Diagonal 2 5
LCx 26 209.23 179.87
OMB 1 (obtuse marginal branch) 10
OMB 2 3
Results

During the examination of patients who underwent echo-
cardiography, Holter ECG monitoring and dosed exercise
testing, 39 patients with severe symptoms of IHD were
selected. These patients were tested for homocysteine,
vitamin D, glycosylated hemoglobin. In patients with clear
signs of coronary heart disease and hyperhomocysteinemia,
a non-invasive study of CA— MSCT CAG was performed.
The CA lesion was then confirmed. We were interested in
the association between calcium index and both homocys-
teine and vitamin D levels as a possible screening for IHD.

According to the MSCT resullts, 37 patients were diag-
nosed with multiple vascular lesions of the CAs (Table 2),
both the right and left CAs. The total number of affected CAs
was 139. One case was diagnosed with the only right CA
(RCA) lesion, therefore the stenting of the RCA was per-
formed. A patient with bilateral CA (left anterior descending
artery and left circumflex artery) was implanted with 2 stents
in the left anterior descending artery and circumflex artery.

The most commonly reported lesions were proximal
segments of left anterior descending artery (LAD) (n = 31)
and circumflex artery (LCx) (n = 26).

Based on the MSCT CAG data, the indications for direct
myocardial revascularization were present in 37 patients.

A total of 127 distal anastomoses were performed,
with an average of 2.5 + 1.0 (1-4) anastomoses per pa-
tient. In nine cases, it was not possible to perform a distal
anastomosis because of diffuse lesions along the entire
length of the arteries and the small caliber of the latter.
Thus, the specificity of the method according to our study
was 93.5 %.

In 8 patients, the significant concomitant pathology
was detected, the correction of which could be performed
in combination with coronary artery bypass grafting.
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Table 3. Type and number of simultaneous operations (n = 8)

CABG + Aortic valve replacement 50.0 % (n=4)
CABG + Carotid endarterectomy 37.5% (n=3)
CABG + sigmoid colon resection — colostomy 125% (n=1)
r=0.51*
CClI HC
r=0.41*
r=0.50*
r=0.35*
The number r=0.32 Age
of affected CAs
*P <0.05 Vitamin D

Fig. 1. Scheme of correlation between CCl and risk factors.
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Therefore, it was decided to carry out a simultaneous in-
tervention. A total of 8 (20.5 %) similar interventions were
performed (Table 3).

The average duration of a surgery in simultaneous
operations was 295.8 + 66.9 minutes. In combined heart
valves prosthetics and coronary artery bypass grafting
(CABG), the latter CABG was performed first, and the next
stage was the prosthetics. The carotid endarterectomy was
performed in the first stage, simultaneously with the venous
shunts removal.

In the long term, 20.3 £ 1.4 months, the mortality rate
was 5.12 %. One patient died of acute Ml in the early
post-operative period. The second patient died a month
after the surgery due to large intestinal bleeding. During
this period, all the patients took aspirin, clopidogrel and
statins. In the cases of cardiac valve prostheses, the indirect
anticoagulants were taken too.

We found an increase in Cl in IHD patients with
higher levels of blood plasma homocysteine, compared
with the individuals having mild hyperhomocysteinemia.
Besides, the correlation of increased calcium deposition in
the CA walls was found with age (r = 0.35), homocysteine
level (r = 0.51) and the number of affected CA (r = 0.50).
No significant association between Cl and vitamin D level
was detected (r = 0.04) (Fig. 1).

The patients with high CI, more than 400, who were in
the second study group with an average homocysteine level
0f 20.69 = 2.10 mmol/l, had significantly higher homocyste-
ine plasma levels (P < 0.022 by the Mann-Whitney criteria),
compared with the patients in the first group (an average
homocysteine was 13.51 + 0.97 mmol/l) and a larger area
of the CA lesions. These data should be considered in
the early diagnosis of IHD.

Discussion

Thus, we found out that the higher homocysteine level is,
the higher the Cl and the number of affected CAs. These
data suggest the association between HHC and the co-
ronary calcium in patients with IHD. Patients with normal

homocysteine levels had less pronounced coronary arteries
calcinosis and the number of affected CAs.

Besides, we managed to reveal the correlation between
glycated hemoglobin (HbA1c) and both homocysteine
(r=0.38) and vitamin D levels (r = 0.32), which may indicate
the direct involvement of carbohydrate metabolism disor-
ders in patients with impaired homocysteine and vitamin D
metabolism and more pronounced atherosclerosis.

Hence, the homocysteine level and patient age are
the predictors of CAC.

According to our data, the frequency of detection and
the severity of coronary calcification according to MSCT
of the CAs at the revealed HHC with increasing age were
much higher than in the individuals with normal blood
plasma homocysteine.

In the examination of men and women aged 40-65
years without established cardiovascular disease in order
to detect the early signs of coronary atherosclerosis it is
necessary to measure the level of homocysteine as an early
initial test in the absence of established diagnosis of IHD
with atypical chest pain. In the second stage, the coronary
calcification screening by MSCT of CAs in an outpatient
setting to confirm CAC in assessing the level of IHD com-
plications risk.

In a recently published study, T. S. Polonsky (5878
patients from the MESA study (Multi-Ethnic Study of Ath-
erosclerosis) were observed for an average of 5.8 years)
showed additional benefits of adding the CCI to common
risk factors —age, gender, smoking, systolic blood pressure,
total cholesterol and lipoprotein cholesterol low density,
race/nationality. The addition of CCl increased the area
under the coronary event prediction curve from 0.76 to 0.81;
26 % of subjects were reclassified when CCl was added to
the standard risk factors [17].

Lamont D. H. et al. examined 153 patients who were
tested for coronary calcium by MSCT CAG: 27 % of sub-
jects had a false-positive test result, while the sensitivity of
the sample in the detection of calcium in the arteries was
98 %. The researchers concluded that measuring coronary
calcium with MSCT CAG may help identify patients with
false-positive stress tests [18].

Another study showed that patients with a low CCI
score may still have coronary artery disease, although rarely
enough, and in such cases, the aortic valve calcification
presence can help identify patients with coronary heart
disease [19].

Berman D. S. et al. found a correlation between an
increase in CCl and the presence of an ischemic re-
sponse when scanning perfusion using SPECT in 1195
patients without clinical signs of coronary heart disease.
N. D. Wong et al. showed that the presence of metabolic
disorders (metabolic syndrome or diabetes mellitus) re-
duces the threshold in CCl level at which the frequency of
myocardial ischemia detection increases to 100 compared
with 400 in patients without such abnormalities [20].

Recent studies confirmed the relationship between
the Cl and risk factors for atherosclerosis, which requires
a more detailed study on this problem.

However, the effects of homocysteine and vitamin D
deficiency on the artery vascular wall, the CA calcification
degree, and the effect of medication are not sufficiently
addressed in medical publications.
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After analyzing the data of the world literature, we
came to the conclusion that today, the problems of timely
diagnosis of coronary heart disease in patients with impaired
vitamin D and homocysteine metabolism and the solution
to the issue of drug treatment before and after surgery are
not completely resolved in this direction.

Conclusions

1. In addition to the standard methods, the patients
with suspected the ischemic heart disease are advised to
examine the metabolism of homocysteine, vitamin D, and
glycated hemoglobin.

2. Ischemic heart disease patients with hyperhomocys-
teinemia are characterized by the increase in total calcium
index, which indicates the development of early coronary
artery calcification.

3. The MSCT CAG can be used as a screening method to
diagnose and clarify the nature of the coronary arteries lesion.

4. Due to the proven correlation between calcium index
and homocysteine levels, the careful treatment of hyperho-
mocysteinemia is required both before and after surgery for
coronary, carotid and other arteries.

Conflicts of interest: authors have no conflict of interest to declare.
KoHAIKT iHTepeciB: BiACYTHIl.

Hapinwaa po pepakuii / Received: 16.12.2019
Micas poonpautoBaHHs / Revised: 31.01.2020
MpuitHsaTo A0 Apyky / Accepted: 12.02.2020

Information about authors:

Nykonenko 0. S., MD, PhD, DSc, Professor, Rector, State
Institution “Zaporizhzhia Medical Academy of Postgraduate
Education of the Ministry of Health of Ukraine”, Corresponding
member of the NAS of Ukraine.

Nykonenko A. O., MD, PhD, DSc, Professor, Head of

the Department of Hospital Surgery, Zaporizhzhia State Medical
University, Ukraine.

Chmul K. 0., MD, Postgraduate Student of the Hospital Surgery
Department, Zaporizhzhia State Medical University, Ukraine.
Osaulenko V. V., MD, PhD, Associate Professor of the Department
of Transplantology, Endocrine Surgery with the Course of
Cardiovascular Surgery, Sl “Zaporizhzhia Medical Academy

of Postgraduate Education of the Ministry of Health of Ukraine”,
Head of the Department of Cardiac Surgery of Zaporizhzhia
Regional Clinical Hospital, Ukraine.

Bipomocrti npo aBTopiB:

Hukoretrko O. C., A-p Mea. Hayk, Npodecop, pekTop,

AY «3anopisbka MearuHa akapeMist NICASAUMAOMHOI OCBITU

MO3 YkpaiHu», akapemik HAMH Ykpainu, un.-kop. HAH Ykpaiu.
Hukorerko A. O., A-p Mea.Hayk, npodecop, 3aB. kad. rocniTaAbHOI
Xipyprii, 3anopisbkuii AepXaBHUI MEAUUHWI YHIBEPCHTET,
YkpaiHa.

Ymyab K. O., 0uHuit acnipaHT kad. rocnitanbHoi Xipyprii,
3anopisbk1il AepXXaBHWIA MeAUYHUIA YHiBepcuTeT, YkpaiHa.
OcayneHKo B. B., KaHA. MeA. HayK, AOLIEHT Kad. TPaHCNAAHTOAOTIT,
€HAOKPUHHOI Xipyprii 3 LLUKAOM CEpPLEBO-CYAUHHOI Xipyprii,

AY «3anopisbka MeayHa akaaeMist NICASAUMAOMHOI OCBITH

MO3 Ykpainu», 3aB. BipaineHHA Kapaioxipyprii K3 «3anopisbka
obnacHa kaiHiuHa AikapHs» 30P, YkpaiHa.

CBeaeHus 06 aBTopax:

HukoHeHKko A. C., A-p MeA. HayK, npodeccop, pekTop,

Y «3anopoxckas MeAUMHCKan akapeMUA NMOCAEAUTAOMHOTO
o6pasoBaHus M3 YkpaunHbl», akapemuk HAMH YkpauHbl,
uA.-kop. HAH YkpauHbi.

Zaporozhye medical journal. Volume 22. No. 3, May — June 2020

Original research

HukoHeHKo A. A., A-p MeA.Hayk, npodeccop,

3aB. Kad. rocnuTanbHON XMpypriu, 3anopoXcKui
rOCYAAPCTBEHHbIM MEAULMHCKUI YHUBEPCUTET, YKpauHa.

Umyab K. 0., acnupaHT kad. rocnutanbHOM XMpypruu,
3anopoXCKWUi rOCyAaPCTBEHHBIA MEAWULIMHCKIIA YHUBEPCUTET,
YkpaunHa.

OcayneHKo B. B., KaHA. MEeA. HayK, AOLEHT Kad. TpaHCMAQHTOAOT M,
3HAOKPHHHOM XMPYPTUK C LIUKAOM CEPAEUHO-COCYAUCTON XMPYPIvK,
Y «3anopoxckas MeauLMHCKas akaAeMUA MOCAEAUTAOMHOMO
0bpasoBaHus M3 YkpauHbi», 3aB. OTAEAEHUEM KapAUOXMPYPru
KY «3anopoxckas obaactHas kK\MHuueckas 6oAbHULa» 30C.

References

[1] Efremov,A. V., Pustovetova, M. G., Safronoy, I. D., Samsonova, E. N.,
& Kudlaj, O. A. (2010). Soderzhanie prostaglandina J(2) v krovi i
velichina kompleksa intima-media sonnykh arterii u zhenshchin s
arterial'noi gipertenziei v postmenopauzal’ nom periode [Concentration
prostaglandin J(2) in blood and size of the complex of the intim-media
of carotids at women with the arterial hypertensia in postmenopausal
the period]. Patologiya krovoobrashcheniya i kardiokhirurgiya, (2),
38-41. [in Russian].

[2] Al-Lamee, R., Thompson, D., Dehbi, H. -M., Sen, S., Tang, K.,
Davies, J., Keeble, T., Mielewczik, M., Kaprielian, R., Malik, I. S.,
Nijjer, S. S., Petraco, R., Cook, C., Ahmad, Y., Howard, J., Baker, C.,
Sharp, A., Gerber, R., Talwar, S., ... Swallow, R. (2018). Percutane-
ous coronary intervention in stable angina (ORBITA): a double-blind,
randomised controlled trial. The Lancet, 391(10115), 31-40. https://doi.
0rg/10.1016/s0140-6736(17)32714-9

[3] Min, J. K., & Newby, D. E. (2019). Coronary Computed Tomography
Angiography as the Investigation of Choice for Stable Chest Pain.
JAMA Cardiology, 4(9), Article 948. https://doi.org/10.1001/jamacar-
di0.2019.2071

[4] Roifman, I., Rezai, M. R., Wijeysundera, H. C., Chow, B. J. W,
Wright, G. A., & Tu, J. V. (2015). Utilization of cardiac computed to-
mography angiography and outpatient invasive coronary angiography
in Ontario, Canada. Journal of Cardiovascular Computed Tomography,
9(6), 567-571. https://doi.org/10.1016/}.jcct.2015.07.006

[5] vanDiemen, P.A., Driessen, R. S., Stuijfzand, W. J., Raijmakers, P. G.,
Schumacher, S. P., Bom, M. J., Everaars, H., Min, J. K., Leipsic, J. A.,
Knuuti, J., Underwood, S. R., van de Ven, P. M., van Rossum, A. C.,
Danad, |., & Knaapen, P. (2020). Impact of scan quality on the diagnostic
performance of CCTA, SPECT, and PET for diagnosing myocardial
ischemia defined by fractional flow reserve. Journal of Cardiovas-
cular Computed Tomography, 14(1), 60-67. https://doi.ora/10.1016/}.
jcct.2019.06.007

[6] Jia, Y., Zhai, B., He, T., Yu, Y., Yu, N, Duan, H., Yang, C., &
Zhang, X. (2019). Influence of virtual monochromatic spectral image
at different energy levels on motion artifact correction in dual-energy
spectral coronary CT angiography. Japanese Journal of Radiology,
37(9), 636-641. https://doi.org/10.1007/s11604-019-00852-0

[71 Hillis, L. D., Smith, P. K., Anderson, J. L., Bittl, J. A., Bridges, C. R.,
Byrne, J. G., Cigarroa, J. E., DiSesa, V. J., Hiratzka, L. F., Hutter, A. M.,
Jessen, M. E., Keeley, E. C., Lahey, S. J., Lange, R. A., London, M. J.,
Mack, M. J., Patel, M. R., Puskas, J. D., Sabik, J. F., ... Winniford, M. D.
(2011). 2011 ACCF/AHA Guideline for Coronary Artery Bypass Graft
Surgery: Executive Summary. Circulation, 124(23), 2610-2642. https:/
doi.org/10.1161/cir.0b013e31823b5fee

[8] Kutkieng, S., Petrulioniené, Z., Laucevicius, A., Cerkauskiené, R., Kasiu-
leviius, V., Samuilis, A., Augaitiené, V., Gedminaité, A., Bieliauskiené,
G., Saulyté-Mikulskieng, A., Staigyté, J., Petrulionyté, E., Gargalskaité,
U., Skiauteryté, E., Matuzeviciené, G., Kovaité, M., & Nedzelskiené, I.
(2019). Is the coronary artery calcium score the first-line tool for investi-
gating patients with severe hypercholesterolemia? Lipids in Health and
Disease, 18(1), Article 149. https://doi.org/10.1186/s12944-019-1090-8

[9] Sinitsyn, V. E., Voronov, D. A., & Morozov, S. P. (2006). Stepen’
kal'tsinoza koronarnykh arterii kak prognosticheskii faktor oslozhnenii
serdechno-sosudistykh zabolevanii bez klinicheskikh proyavlenii:
rezul'taty metaanaliza [The degree of coronary artery calcinosis as a
prognostic factor of asymptomatic cardiovascular complications: results
of meta-analysis]. Terapevticheskii arkhiv, 78(9), 22-27. [in Russian].

[10] Shen, J., Zhou, Y., Fang, Z., & Hu, J. (2019). Multiple giant coronary
artery aneurysms combined with right coronary artery-pulmonary
artery fistula: a case report. BMC Surgery, 19(1), Article 80. https:/
doi.org/10.1186/s12893-019-0547-z

[11] Maintz, D., Seifarth, H., Raupach, R., Flohr, T., Rink, M., Sommer, T.,
Ozgiin, M., Heindel, W., & Fischbach, R. (2005). 64-slice multide-
tector coronary CT angiography: in vitro evaluation of 68 different
stents. European Radiology, 16(4), 818-826. https://doi.org/10.1007/
s00330-005-0062-8

ISSN 2306-4145  http://zmj.zsmu.edu.ua 307


https://doi.org/10.1016/s0140-6736(17)32714-9
https://doi.org/10.1016/s0140-6736(17)32714-9
https://doi.org/10.1001/jamacardio.2019.2071
https://doi.org/10.1001/jamacardio.2019.2071
https://doi.org/10.1016/j.jcct.2015.07.006
https://doi.org/10.1016/j.jcct.2019.06.007
https://doi.org/10.1016/j.jcct.2019.06.007
https://doi.org/10.1007/s11604-019-00852-0
https://doi.org/10.1161/cir.0b013e31823b5fee
https://doi.org/10.1161/cir.0b013e31823b5fee
https://doi.org/10.1186/s12944-019-1090-8
https://doi.org/10.1186/s12893-019-0547-z
https://doi.org/10.1186/s12893-019-0547-z
https://doi.org/10.1007/s00330-005-0062-8
https://doi.org/10.1007/s00330-005-0062-8

308

OerM HaAbHbl€ NCCAEAOBAHNA

[12]

[13]

[14]

[19]

[16]

[17]

(18]

[19]

[20]

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Piepoli, M. F., Hoes, A. W., Agewall, S., Albus, C., Brotons, C.,
Catapano, A. L., Cooney, M. -T., Corra, U., Cosyns, B., Deaton, C.,
Graham, I., Hall, M. S., Hobbs, F. D. R., Lachen, M.-L., Léligen, H.,
Marques-Vidal, P., Perk, J., Prescott, E., Redon, J., ... ESC Scientific
Document Group. (2016). 2016 European Guidelines on cardiovas-
cular disease prevention in clinical practice: The Sixth Joint Task
Force of the European Society of Cardiology and Other Societies on
Cardiovascular Disease Prevention in Clinical Practice (constituted by
representatives of 10 societies and by invited experts)Developed with
the special contribution of the European Association for Cardiovascular
Prevention & Rehabilitation (EACPR). European Heart Journal, 37(29),
2315-2381. https://doi.org/10.1093/eurheartj/ehw106

Soboleva, E. V. (2008). Novye vozmozhnosti v terapii ishemicheskoi
bolezni serdtsa [New possibilities in the treatment of coronary heart di-
sease]. Spravochnik poliklinicheskogo vracha, (8), 13-15. [in Russian].
Nykonenko, O. S., Chmul, K. O., Nykonenko,A. O., Osaulenko, V. V.,
& Efimenko, N. F. (2018). Prognostic value of homocysteine and
vitamin D for patients with ischemic heart disease and multifocal
atherosclerosis. Zaporozhye medical journal, 20(1), 31-35. https://doi.
0rg/10.14739/2310-1210.2018.1.121880

Mayer, O., Filipovsky, J., Seidlerova, J., Vanék, J., DolejSova, M.,
Vrzalova, J., & Cifkova, R. (2011). The association between low
25-hydroxyvitamin D and increased aortic stiffness. Journal of Human
Hypertension, 26(11), 650-655. https://doi.org/10.1038/jhh.2011.94
Anderson, J. L., May, H. T., Horne, B. D., Bair, T. L., Hall, N. L.,
Carlquist, J. F., Lappé, D. L., & Muhlestein, J. B. (2010). Relation of
Vitamin D Deficiency to Cardiovascular Risk Factors, Disease Status,
and Incident Events in a General Healthcare Population. The Ameri-
can Journal of Cardiology, 106(7), 963-968. https://doi.org/10.1016/].
amjcard.2010.05.027

Polonsky, T. S., McClelland, R. L., Jorgensen, N. W., Bild, D. E.,
Burke, G. L., Guerci, A. D., & Greenland, P. (2010). Coronary artery
calcium score and risk classification for coronary heart disease predic-
tion. JAMA, 303(16), 1610-1616. https://doi.org/10.1001/jama.2010.461
LaMont, D. H., Budoff, M. J., Shavelle, D. M., Shavelle, R., Brun-
dage, B. H., & Hagar, J. M. (2002). Coronary calcium scanning adds
incremental value to patients with positive stress tests. American Heart
Journal, 143(5), 861-867. https://doi.org/10.1067/mh;j.2002.120972
Ho, J. S., FitzGerald, S. J., Stolfus, L. L., Wade, W. A., Reinhardt, D. B.,
Barlow, C. E., & Cannaday, J. J. (2008). Relation of a Coronary Artery
Calcium Score Higher Than 400 to Coronary Stenoses Detected Using
Multidetector Computed Tomography and to Traditional Cardiovascular
Risk Factors. The American Journal of Cardiology, 101(10), 1444-1447.
https://doi.org/10.1016/j.amjcard.2008.01.022

Wong, N. D., Budoff, M. J., Pio, J., & Detrano, R. C. (2002). Coronary
calcium and cardiovascular event risk: Evaluation by age- and sex-spe-
cific quartiles. American Heart Journal, 143(3), 456-459. https://doi.

0rg/10.1067/mhj.2002.120409

3anopoxckuii MeguumMHekui xypHan. Tom 22, Ne 3(120), mait — noHb 2020 r.


https://doi.org/10.1093/eurheartj/ehw106
https://doi.org/10.14739/2310-1210.2018.1.121880
https://doi.org/10.14739/2310-1210.2018.1.121880
https://doi.org/10.1038/jhh.2011.94
https://doi.org/10.1016/j.amjcard.2010.05.027
https://doi.org/10.1016/j.amjcard.2010.05.027
https://doi.org/10.1001/jama.2010.461
https://doi.org/10.1067/mhj.2002.120972
https://doi.org/10.1016/j.amjcard.2008.01.022
https://doi.org/10.1067/mhj.2002.120409
https://doi.org/10.1067/mhj.2002.120409

	03_524-19_Nykonenko_Chmul_et_all
	Article info
	UDC
	DOI
	Key words
	E-mail

	Abstract
	Abstract_UA
	Abstract_RU

	Introduction
	Aim
	Materials and methods
	Results
	Discussion
	Conclusions
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References
	Tables
	Table 1. Characteristics of the patients (n = 39)
	Table 2. Results of MSCT CAG (n = 39)
	Table 3. Type and number of simultaneous operations (n = 8)


	Figures
	Fig. 1. Scheme of correlation between CCI and risk factors.


